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(57) ABSTRACT

A circuit comprises a first transistor, a capacitive component,
a second transistor, and a data line. The first transistor has a
threshold voltage value. A first terminal of the first transistor
is coupled with a first terminal of the capacitive component
and a second terminal of the second transistor. A second
terminal of the first transistor is configured to receive a sec-
ond-terminal voltage value. A third terminal of the first tran-
sistor is configured to receive a third-terminal voltage value.
A first terminal of the second transistor is coupled with the
data line. A third terminal of the second transistor is config-
ured to receive a second-transistor control signal. The first
transistor is configured to be on and off to maintain the data
line at a data line voltage value.

20 Claims, 4 Drawing Sheets
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1
WRITING DATA TO A MEMORY CELL

FIELD

The present disclosure is related to writing data to a
memory cell.

BACKGROUND

For illustration, a static random access memory (SRAM)
cell includes a pair of bit lines BL. and BLB. A low and a high
logical value are applied to corresponding bit lines BL and
BLB to be written to the memory cell. In various situations, a
negative bit line technique is used. For example, a negative
voltage value such as a voltage value lower than a value of
reference supply voltage VSS is applied to bit line BL. In
some conditions, when an absolute value of the voltage on bit
line BL increases beyond a certain value, a transistor used to
generate the negative voltage for bit line BL. breaks down.

BRIEF DESCRIPTION OF THE DRAWINGS

The details of one or more embodiments of the disclosure
are set forth in the accompanying drawings and the descrip-
tion below. Other features and advantages will be apparent
from the description, drawings, and claims.

FIG. 1 is a diagram of a circuit that generates a negative
voltage value on a write bit line, in accordance with some
embodiments.

FIG. 2 is a flowchart of a method illustrating operations of
the circuit in FIG. 1, in accordance with some embodiments.

FIG. 3 is a diagram of another circuit that generates a
negative voltage value on the write bit line, in accordance
with some embodiments.

FIG. 4 is a diagram of another circuit that generates a
negative voltage value on the write bit line, in accordance
with some embodiments.

Like reference symbols in the various drawings indicate
like elements.

DETAILED DESCRIPTION

Embodiments, or examples, illustrated in the drawings are
disclosed below using specific language. It will nevertheless
be understood that the embodiments and examples are not
intended to be limiting. Any alterations and modifications in
the disclosed embodiments, and any further applications of
the principles disclosed in this document are contemplated as
would normally occur to one of ordinary skill in the pertinent
art.

Some embodiments have one or a combination of the fol-
lowing features and/or advantages. A voltage value on a write
bit line is clamped at about a predetermined voltage value. In
some embodiments, the predetermined voltage value is based
on a threshold voltage of a transistor coupled to the write bit
line.

In this document, for simplicity, each of a drain terminal, a
source terminal, or a gate terminal of a transistor is called a
drain, a source, or a gate, respectively. A drain of a transistor
becomes a source of the same transistor, and vice versa,
depending on the voltage at the gate and at the drain or at the
source of the same transistor as explained below.

Circuit

FIG. 1 is a diagram of a circuit 100, in accordance with
some embodiments. Circuit 100 generates a negative voltage
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value on write bit line WBL of memory cell 110. Operations
of circuit 100 are explained with reference to FIG. 2.

For illustration, the following nodes N.VSS, N.VSSN,
N.BOOSTB, N.PULLDOWN, and N.PULLDOWNB are not
labeled, and have corresponding voltages VSS, VSSN,
BOOSTN, PULLDOWN, and PULLDOWNB. Voltages
VG_NO, VD_NO, and VS_NO0 are voltages at the gate, the
drain, and the source of transistor N0, respectively. Voltage
VGS_N0is the voltage dropped across the gate and the source
of transistor NO. Voltage Vth_N0 is the threshold voltage of
transistor NO. Voltages VG_N1, VD_N1, and VS_N1 are
voltages at the gate, the drain, and the source of transistor N1,
respectively.

Memory cell 110 includes two P-type metal oxide semi-
conductor (PMOS) transistors CP1 and CP2, and four N-type
metal oxide semiconductor (NMOS) transistors CN1, CN2,
CN3, and CN4. Transistors CP1, CP2, CN1, and CN2 form a
cross latch or cross-coupled inverters. Transistors CP1 and
CN1 form a first inverter of the cross-coupled inverters while
transistors CP2 and CN2 form a second inverter of the cross-
coupled inverters. Drains of transistors CP1 and CN1 are
coupled together and form a node ND. Drains of transistors
CP2 and CN2 are coupled together and form a node NDB.
Gates of transistors CP1 and CN1 are coupled together and to
drains of transistors CP2 and CN2. Gates of transistors CP2
and CN2 are coupled together and to drains of transistors CP1
and CN1.

A write word line WWL is coupled with a gate of each of
transistors CN3 and CN4 of a plurality of memory cells 110 in
arow of memory cells. Write word line WWL is also called a
write control line because the signal on write word line WWL
controls transistors CN3 and CN4 for data on write bit lines
WBL and WBLB to be written to corresponding nodes ND
and NDB.

Each of transistor CN3 or transistor CN4 is called a pass
gate or a pass gate transistor. Drains of transistors CN3 and
CN4 are coupled to the pair of write bit lines WBL and
WBLB, respectively. Write bit lines WBL and WBLB are
coupled to each drain of transistors CN3 and CN4 of a plu-
rality of memory cells 110 in a column of a memory array.
Each of write bit lines WBL and WBLB is also called a write
data line because the data carried on write bit lines WBL and
WBLB is written to corresponding nodes ND and NDB.

In a write operation of memory cell 110, data to be written
to memory cell 110 is applied to write bit lines WBL and
WBLB. Write word line WWL is then activated to turn on
transistors CN3 and CN4. As a result, the data on bit lines
WBL and WBLB is transferred to and is stored in correspond-
ing nodes ND and NDB.

For illustration, a low and a high logical value are written to
nodes ND and NDB, respectively. As a result, a correspond-
ing low and a high logical value are applied to write bit lines
WBL and WBLB to be transferred to corresponding nodes
ND and NDB. In some embodiments, both write bit lines
WBL and WBLB are pre-charged to a high logical value.
Pre-charge refers to charging to a high logical value before
writing. Write bit line WBL is then pulled to ground or ref-
erence supply voltage VSS to have a low logical value. In
various embodiments, write bit line WBL is pulled to a volt-
age lower than voltage VSS so that, at the time the data on
write bit line WBL is transferred to node ND, write bit line
WBL has a negative voltage value. Causing a voltage on write
bit line WBL to change from 0V to a negative voltage is called
negative boosting.

Transistor N2 electrically connects and disconnects write
bit line WBL to and from node N.VSSN. Effectively, transis-
tor N2 also electrically connects and disconnects write bit line
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WBL to and from reference supply voltage VSS at the source
oftransistor NO. The drain of transistor N2 is coupled to write
bit line WBL. The source of transistor N2 is coupled to node
N.VSSN. The gate of transistor N2 receives a signal WE to
turn on and off transistor N2. In some embodiments, transis-
tor N2 is not used, and write bit line WBL is directly coupled
no node N.VSSN.

When write bit line WBL is directly coupled to node
N.VSSN or electrically coupled to node N.VSS through tran-
sistor N2, capacitor C1, together with transistor NO, pulls
write bit line WBL to a voltage value lower than supply
voltage VSS at the source of transistor N0. In embodiments
where reference supply voltage VSS is OV or ground, capaci-
tor C1 pulls write bit line WBL to a negative voltage. A first
terminal of capacitor C1 is coupled with node N.VSSN. A
second terminal of capacitor C1 receives voltage BOOSTB.

An inverter formed by PMOS transistor P1 and NMOS
transistor N1 provides a voltage PULLDOWNB at the
inverter output that is coupled to the gate of transistor N0. The
sources of transistor P1 and N1 receive voltages VDD and
VSS, respectively. The drain of transistor N0 is coupled with
node N.VSSN. The source of transistor N0 is coupled with
node N.VSS. Voltage PULLDOWNRB turns on and off tran-
sistor NO.

In some embodiments, when voltage PULLDOWN is logi-
cally high, voltage PULLDOWNRB at the gate of transistor N0
has voltage VSS value at the source of transistor N1, and is
therefore logically low. When voltage VSSN of node
N.VSSN s lower than VSS-Vth_N0, node N.VSSN becomes
the source of transistor N0, and node N.VSS becomes the
drain of transistor N0. Further, transistor N0 is turned on and
pulls node N.VSSN towards a voltage level of VSS at the
source, now the drain, of transistor NO. When voltage VSSN
of node N.VSSN is higher than VSS-Vth_N0, the drain and
the source of transistor N0 switch and transistor N0 is turned
off. Effectively, transistor N0 is continually turned on and off,
causing node N.VSSN to be clamped at a voltage value of
about VSS-Vth_NO. In other words, node N.VSSN is
clamped at about voltage value VG_N0-Vth_NO.

Method

FIG. 2 is a flowchart of a method 200, in accordance with
some embodiments. Method 200 is used to illustrate opera-
tions of circuit 100 in FIG. 1.

In operation 205, transistor N2 is turned on to electrically
couple write bit line WBL to node N.VSSN. Transistor N0 is
also turned on to electrically couple node N.VSSN to node
N.VSS at the source of transistor N0.

In operation 210, node N.BOOSTB is applied with a high
logical value, at supply voltage VDD value, for example.

In operation 215, node N.PULLDOWN is applied with a
high logical value to result in node N.PULLDOWNB having
a low logical value of voltage VSS at the source of transistor
N1. Because node N.PULLDOWNB is logically low, transis-
tor NO is turned off and electrically disconnects node
N.VSSN from node N.VSS.

In operation 220, node N.BOOSTB is caused to transition
from a high to a low logical value at a value of reference
supply voltage VSS.

In operation 225, because node N.VSSN is logically low at
voltage V.VSS and node N.BOOSTB transitions from a high
to a low logical value, by operation of capacitor C1, node
N.VSSN is pulled to a voltage lower than voltage VSS.

In operation 230, voltage VSSN of node N.VSSN reaches
about a voltage VSS-Vth_NO. Node N.VSSN therefore
becomes the source of transistor NO and node N.VSS
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becomes the drain of transistor NO. Stated differently,
because voltage VG_NO at the gate of transistor N0 is at
voltage VSS value, voltage VGS_NO drop across the gate and
the source of transistor N0 is greater than threshold voltage
Vth_NO. As aresult, transistor N0 is turned on and electrically
couples node N.VSSN to node N.VSS. Voltage VSSN atnode
N.VSSN then starts to increase towards the voltage value of
node N.VSS. When voltage VGS_NO is less than threshold
Vth_NO0, transistor NO is turn off, the drain and the source of
transistor NO switch again. Effectively, transistor N0 is con-
tinually turned on and off and causes node N.VSSN to be
clamped at voltage VSS-Vth_N0.

Various embodiments of the disclosure are advantageous
over other approaches because node N.VSSN and thus write
bit line WBL are clamped at voltage VG_N0-Vth_N0. As a
result, transistor N2 is not damaged as in some other
approaches. For example, in some other approaches, the
source of transistor N1 is coupled to node N.VSSN; instead of
node N.VSS as in various embodiments of the present disclo-
sure. Consequently, in the other approaches, when node
N.PULLDOWN is logically high and transistor N1 is turned
on, the voltage level at node N.PULLDOWNB is logically
low at the voltage level of node N.VSSN at the source of
transistor N1. Effectively, voltage VGS_NO drop across the
gate and the source of transistor N0 in the other approaches is
VSSN-VSSN or 0V, and transistor N0 is off, regardless of the
change of voltage VSSN at node N.VSSN. As a result, when
the absolute value of voltage VSSN at node N.VSSN or the
source of transistor N2 increases beyond a certain value,
transistor N2 is damaged.

In the above illustration, the source of transistor N1 being
at reference supply voltage value VSS is for illustration. The
source of transistor N1 being coupled to another supply volt-
age source that provides various different voltage values are
within the scope of various embodiments. In some embodi-
ments, when transistor N1 is turned on to negatively boost
node N.VSSN, node N.PULLDOWNB is also at a voltage
value of the source of transistor N1 or at voltage VS_NI1.
Consequently, node N.VSSN is clamped at VS_N1-Vth_N0.

Transistors P1, N1 and the voltage value of node N.PULL-
DOWN used to provide voltage VSS to node N.PULL-
DOWNB at the gate of transistor N0 are for illustration. Other
mechanisms to provide a voltage value to the gate of transistor
NO are within the scope of various embodiments. For
example, in some embodiments, transistors P1 and N1 are not
used, and a voltage source is coupled to node N.PULL-
DOWNRB at the gate of transistor N0 to provide various dif-
ferent voltage values. As a result, when node N.VSSN is
negatively boost, node N.VSSN is clamped at VG_NO0-
Vth_NO. For illustration, voltage Vtarget (not label) is a nega-
tive voltage value predetermined for write word line WBL for
a specified write condition. Alternatively stated, write word
line WBL is clamped at a predetermined value Vtarget to
satisty a specified write condition. In some embodiments, by
operations of capacitor C1 and transistor N0, the following
conditions are met:

VS_NO>Vtarget and

VG_NO>=Vtarget+Vth_NO

EMBODIMENTS

FIG. 3 is a diagram of a circuit 300, in accordance with
some embodiments. Compared with circuit 100, circuit 300
includes an additional transistor N3 coupled to write bit line
WBL. For illustration, voltage VG_N3, VD_N3, and VS_N3
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are voltages at the gate, the drain, and the source of transistor
N3, respectively, and Vth_N3 is the threshold voltage of
transistor N3. In some embodiments illustrated in FIG. 3, the
source of transistor N3 is coupled to reference supply voltage
VSS.

In some embodiments, transistor N3 and transistor N0 are
used to clamp node N.VSSN. Transistor N0 used to clamp
node N.VSSN was explained above with reference to FIG. 1.
Transistor N3 used to claim node N.VSSN will be explained
below.

In some embodiments, transistors N0, P1, and N1 are not
used. In such embodiments, transistor N3 is used to clamp
node N.VSSN. When node N.VSSN and thus write bit line
WBL are negatively boosted, node N.VSSN and write bit line
WBL are clamped at VS_N3-Vth_N3 or VSS-Vth_ N3 in a
same manner as transistor NO clamping node N.VSSN at
VSS-Vth_NO0 as explained above. Further, in some embodi-
ments, by operations of capacitor C1 and transistor N3, the
following conditions are met:

VS_N3>Vtarget and

VG_N3>=Vtarget+Vth_N3

In some embodiments, circuit 300 does not include tran-
sistor N2, and write bit line WBL is directly coupled to node
N.VSSN.

FIG. 4 is a diagram of a circuit 400, in accordance with
some embodiments. Compared with circuit 100, circuit 400
includes an additional transistor N4 having a drain coupled to
node N.VSSN. For illustration, voltage VG_N4, VD_N4, and
VS_N4 are voltages at the gate, the drain, and the source of
transistor N4, respectively, and Vth_N4 is the threshold volt-
age of transistor N4. In the illustrated embodiments of F1G. 4,
the source of transistor N4 is coupled to reference supply
voltage VSS.

In some embodiments, transistor N4 and transistor N0 are
used to clamp node N.VSSN. Transistor N0 used to clamp
node N.VSSN was explained above with reference to FIG. 1.
Transistor N4 used to claim node N.VSSN will be explained
below without transistor NO. In some embodiments, when
node N.VSSN and write bit line WBL are negatively boosted,
node N.VSSN and write bit line WBL are clamped at
VS-N4-Vth_N4 or VSS-Vth_N4 in a same manner as tran-
sistor NO clamping node N.VSSN at VSS-Vth_NO as
explained above. Further, in some embodiments, by operation
of capacitor C1 and transistor N4, the following conditions
are met:

VS_N4>Vtarget and

VG_N4>=Vtarget+Vth_N4

In some embodiments, circuit 400 also includes transistor
N3 coupled to write bit line WBL as illustrated in FIG. 3. In
such embodiments, transistors N0, N3, and N4 are used to
clamp node N.VSSN.

In some embodiments circuit 400 does not include transis-
tor N2, and write bit line WBL is directly coupled with node
N.VSSN.

In the above illustration, write bit line WBL is used for
illustration. Clamping write bit line WBLB is within the
contemplated scope of the disclosure and is done in a manner
similar to clamping write bit line WBL..

In some embodiments, a circuit comprises a first transistor,
a capacitive component, a second transistor, and a data line.
The first transistor has a threshold voltage value, a first ter-
minal, a second terminal, and a third terminal. The capacitive
component has a first capacitive terminal and a second
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capacitive terminal. The second transistor has a first terminal,
a second terminal, and a third terminal. The first terminal of
the first transistor is coupled with the first terminal of the
capacitive component and a second terminal of the second
transistor. The second terminal of the first transistor is con-
figured to receive a second-terminal voltage value. The third
terminal of the first transistor is configured to receive a third-
terminal voltage value. The first terminal of the second tran-
sistor is coupled with the data line. The third terminal of the
second transistor is configured to receive a second-transistor
control signal. The first transistor is configured to be on and
off to maintain the data line at a data line voltage value.

Insome embodiments, a circuit comprises a data line, a first
transistor, and a capacitive device. The first transistor has a
threshold voltage value, a first terminal, a second terminal,
and a third terminal. The capacitive device has a first capaci-
tive terminal and a second capacitive terminal. The first ter-
minal of the first transistor is coupled with the data line and a
first terminal of the capacitive device. The second terminal of
the first transistor is configured to receive a second-terminal
voltage value. The third terminal of the first transistor is
configured to receive a third-terminal voltage value. The data
line is configured to be clamped at a voltage value based on
the threshold voltage value, the second-terminal voltage
value, the third terminal voltage value, and a voltage value at
the second capacitive terminal.

In a method of some embodiments, a first terminal of a
capacitive component is coupled to a node and a first terminal
of'a first transistor. A first logical value is applied to a second
terminal of the capacitive component. The second terminal of
the capacitive component is caused to transition from the first
logical value to a second logical value different from the first
logical value. A second terminal of the first transistor receives
a second-terminal voltage value. A third terminal of the first
transistor receives a third-terminal voltage value. A threshold
voltage value of the first transistor, the second-terminal volt-
age value and the third-terminal voltage value cause the first
transistor to be on and off such that the node is substantially
at a node voltage value.

A number of embodiments have been described. It will
nevertheless be understood that various modifications may be
made without departing from the spirit and scope of the
disclosure. For example, various transistors being shown as a
particular dopant type (e.g., N-type or P-type Metal Oxide
Semiconductor (NMOS or PMOS)) are for illustration pur-
poses. Embodiments of the disclosure are not limited to a
particular type. Selecting different dopant types for a particu-
lar transistor is within the scope of various embodiments. The
low or high logical value of various signals used in the above
description is also for illustration. Various embodiments are
not limited to a particular logical value when a signal is
activated and/or deactivated. Selecting different logical val-
ues is within the scope of various embodiments. In various
embodiments, a transistor functions as a switch. A switching
circuit used in place of a transistor is within the scope of
various embodiments. In various embodiments, a source of a
transistor can be configured as a drain, and a drain can be
configured as a source.

Various figures show capacitor C1 for illustration. Equiva-
lent circuitry may be used. For example, a capacitive compo-
nent, device, circuitry or network (e.g., a combination of
capacitors, capacitive devices, circuitry, etc.) can be used in
place of capacitor C1.

The above illustrations include exemplary steps, but the
steps are not necessarily performed in the order shown. Steps
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may be added, replaced, changed order, and/or eliminated as
appropriate, in accordance with the spirit and scope of dis-
closed embodiments.

What is claimed is:
1. A circuit comprising:
a first transistor having a threshold voltage value, a first
terminal, a second terminal, and a third terminal,
a capacitive component having a first capacitive terminal
and a second capacitive terminal;
a second transistor having a first terminal, a second termi-
nal, and a third terminal; and
a data line,
wherein
the first terminal of the first transistor is coupled with the
first capacitive terminal of the capacitive component
and the second terminal of the second transistor;
the second terminal of the first transistor is configured to
receive a second-terminal voltage value;
the third terminal of the first transistor is configured to
receive a third-terminal voltage value;
the first terminal of the second transistor is coupled with
the data line;
the third terminal of the second transistor is configured
to receive a second-transistor control signal; and
the first transistor is configured to be on and off to
maintain the data line at a data line voltage value.
2. The circuit of claim 1, wherein
the second transistor is configured to be on based on the
second-transistor control signal;
the data line is maintained at the data line voltage value
based on the threshold voltage value of the first transis-
tor, the second-terminal voltage value of the first tran-
sistor, a third terminal voltage value of the first transistor,
and a voltage value at the second capacitive terminal.
3. The circuit of claim 1, comprising:
an inverter having an output node,
wherein
the output node of the inverter is coupled with the third
terminal of the first transistor; and
the inverter is configured to provide a logical value hav-
ing a same value as the second-terminal voltage value.
4. The circuit of claim 1, comprising:
a third transistor having a first terminal, a second terminal,
and a third terminal; and
a fourth transistor having a first terminal, a second termi-
nal, and a third terminal,
wherein
the first transistor, the second transistor, and the third
transistor are each of N-type;
the fourth transistor is of P-type;
the first terminal of the third transistor and the first
terminal of the fourth transistor are coupled together
and to the third terminal of the first transistor;
the second terminal of the third transistor is coupled with
the second terminal of the first transistor; and
the third terminal of the third transistor is coupled with
the third terminal of the fourth transistor.
5. The circuit of claim 1, comprising at least one of:
a third transistor having a first terminal, a second terminal,
and a third transistor; or
a fourth transistor having a first terminal, a second terminal,
and a third transistor,
wherein
the first terminal of the third transistor is coupled to the
data line;
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the second terminal of the third transistor is configured
to receive a second-terminal voltage value of the third
transistor;
the third terminal of the third transistor is configured to
receive a third-terminal voltage value of the third tran-
sistor;
the first terminal of the fourth transistor is coupled to the
first capacitive terminal;
the second terminal of the fourth transistor is configured
to receive a second-terminal voltage value of the
fourth transistor; and
the third terminal of the fourth transistor is configured to
receive a third-terminal voltage value of the fourth
transistor.
6. The circuit of claim 1, comprising
a memory cell, wherein the data line carries data to be
written to the memory cell.
7. The circuit of claim 1, wherein
the capacitive component is configured to cause a voltage
value at the first capacitive terminal to be lower than the
second-terminal voltage value of the first transistor.
8. A circuit comprising:
a data line;
a first transistor having a threshold voltage value, a first
terminal, a second terminal, and a third terminal; and
a capacitive device having a first capacitive terminal and a
second capacitive terminal,
wherein
the first terminal of the first transistor is coupled with the
data line and the first capacitive terminal of the
capacitive device;
the second terminal of the first transistor is configured to
receive a second-terminal voltage value;
the third terminal of the first transistor is configured to
receive a third-terminal voltage value, and corre-
sponds to a gate terminal;
the second capacitive terminal of the capacitive device is
configured to receive a capacitive voltage value inde-
pendent of the third-terminal voltage value;
the second-terminal voltage value is independent of the
third-terminal voltage value; and
the data line is configured to be clamped at a voltage
value based on the threshold voltage value, the sec-
ond-terminal voltage value, the third-terminal voltage
value, and a voltage value at the second capacitive
terminal.
9. The circuit of claim 8, comprising
an inverter having an output,
wherein
the output of the inverter is coupled with the third ter-
minal of the first transistor; and
the inverter is configured to provide a logical value hav-
ing a same value as the second-terminal voltage value.
10. The circuit of claim 8, comprising:
a second transistor having a first terminal, a second termi-
nal, and a third terminal; and
a third transistor having a first terminal, a second terminal,
and a third terminal,
wherein
the first transistor and the second transistor are each of
N-type;
the third transistor is of P-type;
the first terminal of the second transistor and the first
terminal of the third transistor are coupled together
and to the third terminal of the first transistor;
the second terminal of the second transistor is coupled
with the second terminal of the first transistor; and
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the third terminal of the second transistor is coupled with
the third terminal of the third transistor.
11. The circuit of claim 8, wherein
the capacitive device is configured to cause a voltage value
at the first capacitive terminal to be lower than the sec-
ond-terminal voltage value.
12. A method based on a node, comprising:
applying a first logical value to a second terminal of a
capacitive component; and
causing the second terminal of the capacitive component to
transition from the first logical value to a second logical
value different from the first logical value,
wherein
a first terminal of the capacitive component is coupled to
the node and a first terminal of a first transistor;
a second terminal of the first transistor receives a sec-
ond-terminal voltage value;
a third terminal of the first transistor receives a third-
terminal voltage value; and
a threshold voltage value of the first transistor, the sec-
ond-terminal voltage value, and the third-terminal
voltage value cause the first transistor to be on and off
such that the node is substantially at a node voltage
value.
13. The method of claim 12, comprising:
writing to a memory cell based on the node voltage value.
14. The method of claim 12, comprising:
causing the third-terminal voltage value to have the second
logical value,
wherein
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a voltage value of the second logical value is substan-
tially the same as the second-terminal voltage value.

15. The method of claim 12, comprising:

causing the third terminal of the first transistor to have the
third-terminal voltage value by an inverter.

16. The method of claim 15, wherein

the inverter receives a supply voltage value substantially
the same as the second-terminal voltage value.

17. The method of claim 12, wherein

the node voltage value is electrically transmitted through a
switching device to a data line.

18. The method of claim 17, wherein

the data line is coupled with a first terminal of a second
transistor;

a second terminal of the second transistor receives a sec-
ond-terminal voltage value of the second transistor; and

a third terminal of the second transistor receives a third-
terminal voltage value of the second transistor.

19. The method of claim 12, wherein

the node is coupled with a first terminal of a second tran-
sistor;

a second terminal of the second transistor receives a sec-
ond-terminal voltage value of the second transistor; and

a third terminal of the second transistor receives a third-
terminal voltage value of the second transistor.

20. The method of claim 12, wherein

the first logical value is a high logical value; and

the second logical value is a low logical value.
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